Recent reports show that between 1990 and 2012, among countries, Nigeria had the highest increase in the absolute number of open defecators. Bayelsa State makes a huge contribution to these numbers as almost 70% of residents lack access to improved sanitation. The adoption of Community-Led Total Sanitation (CLTS) as national policy has improved sanitation in the country, but progress has been slower or non-existent in riverine communities where open defecation persists. In communities where defecation is directly into water bodies evidence of the practice is hidden, which may hinder attempts to trigger community-wide behaviour change. This study evaluates sanitation in two riverine communities of Bayelsa State. It applied qualitative multiple-case methodology using observations, interviews and focus group discussions to explore existing sanitation behaviours. Field notes and interview transcripts were analysed using NVivo and qualitative content analysis. Findings highlight physical, cultural and economic drivers inhibiting the successful implementation of CLTS in riverine communities of Bayelsa State. Findings suggest that to be effective, sanitation interventions in riverine communities, where defecation is predominantly into water bodies, may need to make use of modified tools and also be coupled more strongly with development of supply chains for appropriate sanitation goods and services.
INTRODUCTION
Research has shown that improvements in sanitation can lead to improvements in health, social and economic development, self-respect and other aspects that can improve quality of life (Esrey et Variants of CLTS have been adopted as policy by governments in several countries including Bangladesh, Pakistan, Indonesia, Cambodia, Kenya, Ethiopia and Nigeria (Chambers ) .
The widespread adoption of CLTS is in part because of the step-change in progress which was observed in many places where it was implemented. However, the success rate of CLTS intervention has been variable (Evans et al.
; Robinson ; Tyndale-Biscoe et al. ).
A particular set of challenges are associated with the implementation of CLTS in areas prone to flooding, close to rivers and the coast. For example, the implementation of CLTS in Moma, a riverine district of Nampula Province, Mozambique, did not yield the expected results; many households reported that technical challenges, particularly with respect to soil conditions, were a constraint to building latrines (Godfrey ) . In a study in East Java, Indonesia, communities located near water bodies had the poorest outcomes in terms of achieving Open-Defecation-Free status (Mukherjee ) . The communities were selected on the basis that they were riverine, but had road access to main towns or cities and had not experienced communal unrest in the 6 months preceding the study.
Study design
The study used qualitative multiple-case study methodology (Yin ) to explore the current sanitation behaviour in the study area. It combined data triangulation (by collecting data from different stakeholders) and methodological triangulation. This helps to improve the richness of research in terms of depth, rigour and validity (Liamputtong ).
Unstructured observation, semi-structured interviews with key informants and focus group discussions (FGDs) were the research tools used to collect data. Findings from
FGDs were used to validate findings from interviews.
Participant selection
The qualitative study involved different stakeholders. Participants were purposively selected from amongst the residents of the study communities and included traditional rulers, nursing and pregnant women, plumbers, masons, landlords, tenants, health workers, students, Environmental Health
Officers of the government, and staff of the WASH unit at the LGA headquarters. Participants were selected on the basis that they had the potential to provide information relevant to the objective of the study. A meeting with the 'Amanyanabo' (king) of each community to seek consent and permission preceded the study in each community.
Data collection and analysis
Data was collected between June and July, 2014. The interview guides used were tested in a different location (Aluu community, Choba, Rivers State) and modified prior to their use in the study location. There were 7 FGD sessions (4 in Odi and 3 in Kaiama) and 26 semi-structured interviews (15 in Odi and 11 in Kaiama) in the study, with a total of 80 participants (59 females and 21 males). Descriptive and reflective field notes were taken. Interviews and
FGDs were recorded (audio). Recordings were replayed and transcribed. Field notes and transcripts were entered into QSR NVivo 10 and systematically analysed using qualitative content analysis to extract key themes as they relate to the objective of the studies (Schreier ; Flick ).
Themes were categorised into a coding frame, and other parts of the data classified within these themes.
Ethical considerations
The University of Leeds Faculty of Mathematics and Physical Science, MaPS, and Faculty of Engineering joint faculty research committee, approved this study. Participants were given information sheets to read (or had them read to them in some cases) before making a decision on taking part in the study. They were given the opportunity to ask further questions if they were unsure of anything.
They were also informed of their right to withdraw from the study at any point. All participants gave voluntary consent before taking part in the study. Permission was obtained from participants before audio recording of each session. Data collected were stored on a laptop with encryption key while in the field and transferred to the University drive as soon as internet access was established.
Limitations
The selected communities are typical of riverine communities in the Niger Delta region. However, they may not Furthermore, sessions with participants took place between 9 am and 4 pm. This implied that people in occupations that involved leaving home early and returning late in the evening were unable to take part in the study.
The researcher stayed outside the study community and night travels were avoided for safety reasons. The findings of this study should be interpreted with care, taking cognisance of these limitations.
RESULTS AND DISCUSSIONS
Existing sanitation behaviour Participants from both focus group sessions and interviews reported that irrespective of their defecation practice, the water from the river was their preferred source of drinking water because it tastes better and has healing powers that keep them healthy.
There was also a strong belief by participants that because the river is fast flowing, there is no risk of contamination of the water from deposited faeces. According to a mother in a focus group session in Kaiama:
'I shit in the river and wash my hands and drink water immediately. The river is flowing so it is not a problem.'
Key drivers for current behaviour

Physical drivers
Participants in both communities reported annual flooding 
Cultural drivers
Participants reported that open defecation is considered a 'traditional' activity. This is not unique to the study area - 'It is easier to wash after defecation in a river than at home in a toilet. Tissue paper cannot clean faeces properly and one could smell; besides it is not affordable.'
There was also the belief that 'heat' from latrines causes infections that could lead to infertility in women. Only one participant reported using a pit latrine. Pit latrines were seen to be 'old fashioned', and their use would mean that a household is not making better progress in life when compared with their ancestors. There was a strong sense to continue with open defecation rather than use any type of pit latrine. The flush toilet referred to as a 'modern toilet' was the preferred toilet in both communities irrespective of financial status. This high level of expectation with respect to sanitation can limit the ability of the community to address its own sanitation challenges; digging a simple pit latrine is commonly reported as the first strategy adopted by communities after CLTS triggering, to get them on the first step of the sanitation ladder. The willingness of the community to adopt simple latrines in this way may be limited.
Economic drivers
Several participants mentioned cost as a challenge to building toilets, similar to that reported in a study in Ghana Some constraints appear to be specific to the Niger Delta region. These include the strongly-expressed desire for a 'modern toilet' coupled with the widespread reported concern about 'heat' rising from pit latrines. There is also a deeply-embedded expectation of subsidised services.
Both of these could limit the willingness and ability of communities to respond even where their motivation to improve the sanitation situation is generally high. Finally, the high rate of tenancy and overcrowding may constrain communities to take joint action to address sanitation.
The specific conditions in these communities suggest that interventions which improve the supply of appropriate sanitation goods and services may be at least as important as interventions to change societal norms. For example, sanitation marketing interventions to increase the scale and effectiveness of services to communities could address some of the current constraints. Identifying appropriate systems for the collection and treatment of excreta that work significantly better than the current poorly-functioning socalled septic tanks might change community motivations.
In reasonably-accessible communities such as Odi and Kaiama, the use of cartridge toilets that are designed to respond to community desires for 'modernity', but which also result in the frequent removal of excreta to an appropriate location for treatment, might be effective ( and to be designed and tested. This could show if CLTS or other interventions are more appropriate for the riverine communities of Niger Delta. As a first step, the research team are implementing a study to understand the extent and severity of faecal contamination in the study communities as a result of prevailing sanitation practices. The results of that study will be used to identify critical points of intervention.
